There is a growing recognition that positive psychological functioning (which includes constructs such as optimism and hope) influences health. However, the understanding of these underlying mechanisms in relation to health is limited. Therefore, this review sought to identify what the scientific literature says about the influence of optimism and hope on chronic disease treatment. A search was conducted in the PsycINFO, Scopus, Pubmed, and Web of Science databases using the indexing terms optimism, hope, chronic diseases, randomized controlled trial, and treatment between 1998 and 2015. In the articles, we identified the most studied diseases in context, the assessment instruments used, the participant characteristics investigated, the results found, and the publication dates. From our analysis of the articles that met our inclusion criteria, it appears that the study of these constructs is recent and there is evidence that individuals with greater optimism and hope seek to engage in healthier behaviors, regardless of their clinical status, and that this contributes to chronic disease treatment. More research is needed so that targeted interventions can be carried out effectively in chronic disease treatment.
INTRODUCTION
The study of hope and optimism has grown in recent decades with the emergence of Positive Psychology. In an article entitled "Positive Psychology: An Introduction, " Seligman and Csikszentmihalyi (2000) suggest that the field of psychology up to the end of the 1990s primarily considered the issues of healing and damage repair and pointed out that attributes such as hope, wisdom, creativity, courage, spirituality, responsibility, and perseverance were being ignored by professionals and researchers in the field. Citing this gap in knowledge, these authors suggested that researchers also consider the individual's strengths and virtues as the twenty-first century began. Thus, studies in Positive Psychology were initiated, evaluating the subjective experiences of individuals regarding the past (well-being contentment and satisfaction), the present (flow and happiness), and the future (hope and optimism; Seligman and Csikszentmihalyi, 2000) .
Currently, the overriding theme that has emerged after more than a decade of research in Positive Psychology is what Seligman (2008) calls "positive health." According to the author, mental health (which consists of positive emotions, engagement, purpose, relationships, and positive achievements) is something greater than the mere absence of mental illness. It is quantifiable and predictive and leads to greater achievement, lower depression levels, and better physical health. Such definition is in agreement with the World Health Organization (WHO), cited by Segre and Ferraz (1997) , which defines health not only as the absence of disease, but as a condition of perfect physical, mental, and social well-being. It therefore increases longevity, reduces healthcare costs, and leads to improvements in mental health in relation to aging and disease prognosis (Seligman, 2008) .
The impacts that the constructs optimism and hope can have on physical health have been discussed for some time and it is suggested that they can bring relevant results for health in general and for physical well-being (Snyder et al., 1991b) . In this context, Snyder et al. (1991a) defined hope as a state of positive motivation based on three components: objectives (goals to be achieved), routes (planning to achieve these goals), and agency (motivation directed toward these objectives). More recently, Kortte et al. (2012) added that hope represents a patient's sense of determination to achieve his/her objectives (Snyder et al., 1991a,b; Kortte et al., 2012) .
In regards to optimism, Scheier and Carver (1985) defined it as an overall tendency to believe that vivid experiences will lead to good results rather than bad ones. Carver et al. (2010) explained that to be optimistic is to maintain a generally favorable expectation about the future. Hart et al. (2008) added that overall positive expectations are considered one of the main determinants for knowing whether people will continue to pursue their life objectives in a condition of chronic disease (Scheier and Carver, 1985; Hart et al., 2008; Carver et al., 2010) .
There is evidence that optimism motivates the individual to take proactive measures to protect his/her health, while pessimism is associated with behaviors that are adverse to health (Carver et al., 2010) . On the other hand, studies such as those by Cohen et al. (1999) and Segerstrom (2005) have shown that when stressors are short-lived (i.e., less than a week) optimism appears to be protective against the effects of stress. However, this effect is reversed when the stressors are prolonged, as optimists are more immunologically vulnerable under such circumstances (Cohen et al., 1999; Segerstrom, 2005; Carver et al., 2010) .
Evidence from the meta-analysis performed by Rasmussen et al. (2009) suggests that optimism is a significant predictor of positive results for physical health. Furthermore, a review by DuBois et al. (2012) reports that there is significant evidence of positive psychological attributes (especially optimism) being associated with better cardiac outcomes. However, differently from these articles, the present review aims to make a qualitative analysis, investigating the constructs optimism, and hope specifically, not as positive psychological attributes in general, focusing on multiple outcomes (Rasmussen et al., 2009; DuBois et al., 2012) .
Given the above information, we aimed to conduct a literature review on the influence of optimism and hope on the prevention and treatment of chronic disease, identifying the most studied diseases, the assessment instruments used, the investigated participants' characteristics, the results, and the evolution of the research in this context.
METHODS

Search Strategy
We searched the Scopus, Pubmed, Web of Science, and PsycINFO databases. The search was conducted using the following terms: "optimism, " "hope, " "chronic disease, " "randomized controlled trial, " and "therapeutics" (and their equivalents in Portuguese according to the DeCS structured and trilingual vocabulary-descriptors in the health sciences, except the term "optimism, " which is not indexed). The standard search strategy was hope * OR optimis * AND "randomized controlled trial" AND "chronic disease" AND therap * and NOT review, including articles from 1998 (the year Martin Seligman began the Positive Psychology movement) to March 2015.
Study Eligibility
The present review included all studies whose participants had a chronic disease, regardless of age, and which were preferably randomized controlled trials and had optimism, hope, or both constructs as part of the study. Excluded were book chapters; studies not published in Portuguese, English, or Spanish; review studies and studies with animal models; summaries of scientific events; dissertations and theses; and unpublished studies.
According to Escosteguy (1999) , studies with a randomized design are the best source of scientific evidence available and the best source for determining an intervention's efficacy. As such, they are considered the gold standard of scientific research. Nevertheless, even though the descriptor "randomized controlled trials" was used in the search strategy, we decided to include articles with other designs in order to include a greater number of publications, as this is a recent subject and publications in the field are scarce. To build the results, only studies with a randomized controlled design were evaluated for their quality (Escosteguy, 1999) .
We initially analyzed the titles and abstracts of all the articles originating from the searches performed in the previously cited databases. All studies that met the inclusion criteria were selected for evaluation of their full text and for subsequent extraction of relevant data. For both, the article selection and the text analysis, two reviewers participated in collecting and assessing data from the complete articles, and made their selections according to the eligibility criteria. Standardized forms were used to extract relevant data from each study. These forms were prepared specifically for the present review.
Analysis of Study Quality
For the studies with a randomized controlled design, quality assessment was performed according to the following main aspects: secrecy of the allocation list; analysis by intention to treat; baseline comparability; blinding of the outcome assessment, and description of losses and exclusions. The absence of a description such as how the allocation list was generated was considered the absence of allocation secrecy. The quality analysis was also based on the GRADE approach, as recommended by the Cochrane Collaboration (Guyatt et al., 2008) for the analysis of study quality. The data analysis was descriptive of the studies' results. The methodological characteristics and principal evidence were reported according to the studies' main objectives (Guyatt et al., 2008) .
RESULTS
The analysis enabled us to evaluate which diseases were studied more in terms of the constructs of optimism and hope, the most used scales, the most studied groups (sex and age of the assessed group), the year of the studies, and in which cases the results proved to be most effective. In the initial search, 2464 articles were found that could be potentially included and, after reading their titles and abstracts, repeated articles, those that did not address the proposed topic and those that did not meet the inclusion criteria were excluded. We believe that the large number of articles found in the initial search was due to the fact that the term "optimism" is not indexed in the DeCS and because the word "hope" has a wide range of meanings.
Only 40 studies were ultimately selected and, of these, eleven were excluded as five of them were reviews and six were found not to be related to the topic upon a closer reading. Of the 29 articles found, eight were selected from the PsycINFO database, eight from Scopus, and 13 from additional references found in the pre-selected articles (Figure 1) . Although, the Pubmed and Web of Science databases did not yield results that met the inclusion criteria, the PsycINFO and Scopus searches yielded a wide range of articles. We found 1073 articles in PsycINFO and 1391 articles in Scopus. In regard to their designs, nine of the studies were randomized controlled trials (Table 1 ) and 20 had various other designs ( Table 2 ). The specific characteristics of each study are shown in Tables 1, 2 .
One can observe that most publications addressing the relationship between hope/optimism and chronic disease were published from 2005 onwards. In addition, the most researched diseases were: heart disease (six studies), cancer (five studies), respiratory tract diseases (three studies), spinal cord diseases (two studies), hypertension (two studies), stroke (two studies), and diabetes (two studies). Other researched diseases included multiple sclerosis, psoriasis, Crohn's disease, ulcerative colitis, and others (Tables 1, 2) , which corroborated data from the PNAD (2002), cited by Almeida et al. (2002) on the most prevalent diseases in the population (Almeida et al., 2002) .
The most used instruments in these studies to assess optimism were the Life Orientation Test (LOT; Scheier and Carver, 1985) which was used to assess the construct in six of the 15 articlesand the Life Orientation Test-Revised (LOT-R; Scheier et al., 1994) which was also used in six of the 15 studies. Other scales used for this construct were: the Revised OptimismPessimism Scale (Kubzansky et al., 2001 (Kubzansky et al., , 2002 and the Dutch Scale of Subjective Well-being for Older Persons (Giltay et al., 2004) . The Hope Scale (Snyder et al., 1996) was the most used instrument to evaluate hope in the studies (six out of ten). Other evaluation methods were: the Emotion Scale (Richman et al., 2005) , individual qualitative interviews (Halding and Heggdal, 2012) , the Beck Hopelessness Scale (Johnson et al., 2001) , and the Basic Hope Inventory (Hawro et al., 2014) . As for the studies that addressed both constructs, the following instruments were used: the Hope Scale Optimism-Affective valence of future perspectives scale (Schöllgen et al., 2011) ; the Life Orientation Test, the Gottschalk Hope Scale (Scioli et al., 1997) ; and the Chinese version of the Life Orientation Test and Hope Scale (Scheier and Carver, 1985; Scheier et al., 1994; Snyder et al., 1996; Scioli et al., 1997; Johnson et al., 2001; Kubzansky et al., 2001 Kubzansky et al., , 2002 Giltay et al., 2004; Richman et al., 2005; Hou et al., 2010; Schöllgen et al., 2011; Halding and Heggdal, 2012; Hawro et al., 2014) .
All of the research subjects evaluated in the articles were adults between the ages of 18 and 85. Fourteen of the 29 studies evaluated people who were receiving treatment for their conditions at a clinic or hospital while seven out of 19 articles about optimism and 3 from 14 articles about hope evaluated healthy individuals. Some association between higher hope/optimism levels and a healthier profile was observed in 27 of the 29 studies. In regard to the results perceived by the study participants after intervention, only two articles found no relationship between the constructs and relevant results.
In an extended analysis of the studies, it is clear that the people with heart disease had the most significant results for their physical health. As for the other diseases, the results were more subjective, as the outcome in many of the articles was suffering from fewer negative changes. In terms of analyzing the quality of the randomized controlled trials (Table 3) , the main difficulty in most of the studies was related to allocation secrecy and blinding, but even though the studies conducted by randomized controlled trial design were under more rigorous standards, their results did not differ significantly from other studies' designs.
DISCUSSION
The present study's results show that there is still a small number of articles that relate optimism and hope with chronic disease, that many of the authors have focused on studying mainly heart disease and cancer and that in comparison with hope, optimism is used is a larger number of studies. However, the quantity of studies about both constructs has grown due to an increasing interest by researchers in studying human potential. Hart and Sasso (2011) mapped the contours of contemporary Positive Psychology and reported significant growth in the number of publications addressing this subject in the last decade. They confirmed that researchers in this area have focused most of their attention on two of the three "pillars" of Positive Psychology, number (1) and (2), as proposed by Seligman and Csikszentmihalyi (2000) : (1) the study of positive subjective experience and (2) positive personal characteristics (3) the study of positive institutions (Seligman and Csikszentmihalyi, 2000; Hart et al., 2008) .
The main instruments used to assess positive personal characteristics were the Life Orientation Test (LOT; Scheier and Carver, 1985) -which was used in eight of the 19 articles that evaluated the construct-and the Life Orientation Test-Revised (LOT-R; Scheier et al., 1994) , which was used in six of the 19 articles. The LOT (Scheier and Carver, 1985 ) is a self-reporting questionnaire composed of 12 items that aim to measure the life orientation construct in terms of how people perceive their lives in a more optimistic or less optimistic way. The instrument was revised in 1994 and two items were removed that did not explicitly focus on future expectations, thus creating the Revised Life Orientation Test (LOT-R) (Scheier and Carver, 1985; Scheier et al., 1994) .
The studies about optimism had more similar outcomes than the hope studies due to the fact that they focused mainly on cancer and cardiac diseases, while hope studies mentioned a wider range of conditions. Studying the importance of positive psychological attributes on different diseases gives us a broad analysis of their effect in different situations but also does not have enough studies about each condition to bring us a reliable theoretical foundation that the construct is actually important to treatment.
In regards to optimism, most of the studies assessed the relationship between optimism and heart disease. The results showed that optimism was associated with greater success in heart conditions (Shepperd et al., 1996) , less chances of being re-hospitalized for a wide range of aggregated problems (including myocardial infarction and coronary artery bypass surgery; Scheier et al., 1999) , reduced risk of coronary disease in elderly people (Kubzansky et al., 2001) , lower cardiovascular mortality in a sample of elderly people (Giltay et al., 2004) , and less chances for women to experience carotid disease progression (Matthews et al., 2004; Shepperd et al., 1996; Scheier et al., 1999; Kubzansky et al., 2001; Giltay et al., 2004; Matthews et al., 2004) .
Regarding cancer, it was found that optimism predicted a year of survival regardless of other socio-demographic and clinical variables in patients with head and neck cancer (Allison et al., 2003) and more abilities to manage stressors while less optimistic cancer patients experienced more negative psychological changes (Pinquart et al., 2007) . Also, Allison et al. (2003) found that individuals who had pessimistic attitudes had poorer physical health, were more likely to suffer from depression and had higher mortality rates. Evidence has suggested that individuals who possess an inner will to achieve personal goals and expect the best possible results are able to live longer, healthier lives-a conclusion also reached by Urcuyo et al. (2005) (Allison et al., 2003; Urcuyo et al., 2005; Pinquart et al., 2007) .
As for other clinical conditions, optimism was found to lead to positive physical health outcomes in multiple sclerosis patients because they begin to seek opportunities to change their disease experiences and prosper in the midst of adverse conditions (Hart et al., 2008) , lower perfectionism and emotional worry levels and lower non-adaptative attitudes toward chronic diseases in patients with Crohn's disease and ulcerative colitis (Flett et al., 2011) . Also, it contributes to lower rates of decline in pulmonary function (Kubzansky et al., 2002) and lower pain classifications because people with a positive attitude toward life have better physiological results for dealing with pain than do pessimists (Bargiel-Matusiewicz and Krzyszkowska, 2009; Geers et al., 2010) . In addition, Boehm et al. (2013) also reported that optimistic people are better prepared to face the challenges of adopting healthy behaviors and maintaining a normal Body Mass Index (BMI) (Kubzansky et al., 2002; Hart et al., 2008; Bargiel-Matusiewicz and Krzyszkowska, 2009; Geers et al., 2010; Flett et al., 2011; Boehm et al., 2013) .
In regard to hope, the most used instrument (in eight of the 13 studies) was the Hope Scale (Snyder et al., 1996) . This scale asks participants to assess each of 12 items on a scale of 1 (definitely (Snyder et al., 1996) . There was no mutual condition in the articles about hope, so this construct was found to lower the likeliness of being diagnosed with respiratory tract infections (Richman et al., 2005) and protect individuals against pain and depression due to the fact that hopeful individuals believe that their current circumstances are temporary and can be transformed into better conditions (Hartley et al., 2008) . Furthermore, through an analysis of a lung rehabilitation program, Halding and Heggdal (2012) found that well-being and hope for the future were strengthened during this process, which motivated people to transition to healthier life habits (Richman et al., 2005; Hartley et al., 2008; Halding and Heggdal, 2012) .
Other studies showed that hope contributed to increase life satisfaction in individuals with spinal cord injuries at the time they were admitted to acute rehabilitation services (Kortte et al., 2010) and lead to a consistency of positive effects on diseases that involve different physiological systems (e.g., cardiovascular, metabolic and respiratory; Richman et al., 2005) . In addition, they suggest that these positive emotions may play a role in protecting against disease development (Richman et al., 2005; Kortte et al., 2010) .
Other benefit findings were reported in the studies of Johnson et al. (2001) , showing that social support for HIV-positive people is inversely related to depressive symptoms and a lack of hope; Beck et al., 1974) (n = 103, mean age: 38 years old) HIV-positive men + homosexuals
In HIV-positive people, an increase in hopelessness predicted an increase in depression after controlling for social support
Frontiers in Psychology | www.frontiersin.org Scheier and Carver, 1985) and (the Hope Scale; Gottschalk, 1974 Gottschalk, , 1985 (n = 57, mean age: 19.5 years old) Students recruited from psychology courses at a small New England college Less optimism is correlated to reports of more severe disease 10 weeks later. Less hope is correlated with a higher incidence of disease and reports of greater severity of total diseases Waynor et al. (2012) , demonstrating that hope and symptoms are inversely related; Hawro et al. (2014) reporting that higher hope levels are correlated with better life quality; and Warber et al. (2011) , concluding through a spiritual intervention that hope is inversely correlated with stress and depression and associated with positive cardiovascular outcomes. Using another methodology, Gelkopf et al. (2013) conducted a study in which the rehabilitation team of the Israeli Defense Forces (IDF) ran a rehabilitation program through adventures in nature. The results suggest that there were great improvements in the daily functioning and in the hope levels of the veterans who had chronic combat-related post-traumatic stress disorder (Johnson Warber et al., 2011; Waynor et al., 2012; Gelkopf et al., 2013; Hawro et al., 2014) .
In terms of the simultaneous study of optimism and hope, a study by Hou et al. (2010) indicates that the maintenance or improvement of optimism and hope is associated with recovery from mental anguish and the preservation of resilience. Schöllgen et al. (2011) showed that psychological resources such as selfesteem, hope, and optimism positively affect health. LopezVargas et al. (2014) studied a focus group and reported that the patients diagnosed with chronic kidney disease believed that a positive and optimistic perspective on life enabled them to better deal with their diseases and that hope for a better future led them to feel more encouraged to implement changes in their lifestyles (Hou et al., 2010; Schöllgen et al., 2011; Lopez-Vargas et al., 2014) .
Regarding the results perceived by participants after interventions, only two articles did not find a relationship between the constructs and relevant results. In a study by Saquib et al. (2011) , the multivariate analysis of social support, depression, insomnia, optimism, and hostility did not find a statistically significant association between optimism and additional breast cancer occurrences nor mortality from all causes. In addition, Hartley et al. (2008) did not observe any association between hope and functional abilities as hope only had beneficial effects at the beginning of the prothesis placement study. This is due to the fact that the participants initially experienced discomfort as they awaited their surgeries and this discomfort subsequently diminished, rendering the effects of hope less perceptible (Hartley et al., 2008; Saquib et al., 2011) .
CONCLUSION
The results of the studies presented in this analysis suggest that there is a close relationship between the constructs of optimism and hope and a reduction in the effects of chronic disease. However, it is important to highlight that the association between optimism or hope and physical health differs depending on the context of the disease and the subjects. Besides, there is a need for further studies on this subject, mainly about hope, due to the lack of studies on the variety of diseases related to this construct. Therefore, more studies are needed in order to describe the benefits that these attributes can bring to the health of individuals. Consequently, intervention studies have to be developed to guarantee the effective implementation of the findings.
Through a general analysis of these studies, one can observe that cardiac patients with higher levels of optimism attained better results in terms of their physical health. Results were more difficult to observe in cancer patients. However, it was reported that optimistic people suffered fewer negative changes in their condition. As for hope, the results were more subjective. People with higher levels of hope reported having higher life quality and satisfaction, but the only relevant physical results were positive physical outcomes reported by patients with cardiovascular disease.
For further research, it's suggested the development of more studies related to different diseases and more interventions in the context of optimism and hope. Additionally, it's recommended the development of children and adolescents interventions because there is a lack of research about these subjects in this field of study.
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